Abstract. In this paper, the preparation and organization performance of thermal barrier coatings (TCBs) on the surface of titanium were studied experimentally. Nanostructured 8 wt% yttria partially stabilized zirconia coatings were deposited by air plasma spraying. The microstructure of nanostructured and the conventional coating was studied after laser remelting. It has shown that formed a network of micro-cracks and pits after laser remelting on nanostructured coatings. With the decrease of the laser scanning speed, mesh distribution of micro cracks was gradually thinning on nanostructured coatings. Compared with conventional ceramic layers, the mesh cracks of nanostructured coating is dense and the crack width is small.
Introduction
Titanium is an important structural materials and functional materials, is the most widely used material on the engine [1] . Titanium has a low density, high strength, wide operating temperature range and excellent corrosion resistance and other characteristics. The maximum operating temperature range of titanium is only about 600 o C affected by high temperature oxidation [2] . Thermal barrier coating is an advanced high-temperature protective coating. It has a wide range of research and application background in the aerospace [3] . The preparation of thermal barrier coatings on titanium alloy surface not only can make parts lighter, but also can be effectively insulated thermal barrier coatings and antioxidant protection. Thereby improving the antioxidant capacity of titanium alloys, blocking temperature invasion significantly improve the short-term use temperature of titanium alloy [4] . Plasma spraying powder quality directly affects the coating performance. Therefore, the quality of powders of is a very important factor for plasma sprayed nanostructured Coating. Due to the small powder particle size, large specific surface area, light weight, small inertia and poor mobility, spraying process is easy to drift, low rate of deposition on the surface of the substrate, to form a dense coating. Therefore, it is necessary to undertake handling first, agglomerated into micron powders with nanostructure. Compared with the conventional ceramic, nanostructured ceramic has low coefficient of thermal conductivity, thermal expansion coefficient and high stability under high temperature, low elastic modulus, combined with the characteristics of higher strength. However, there are micro defects in the plasma spraying layer with residual stress and micro cracks. The laser surface technology is rapid developing in recent years. High energy density laser beam interacts with the surface material, which can cause changed of the material physical state, composition, phase composition and microstructure. So as to realize the material surface modification in high thermal barrier coating performance, laser surface remelting composite coating technology has caused the attention of researchers.
Materials and Methods
By atmospheric plasma spraying method, the nanoscale and conventional thermal barrier coatings were prepared. Test substrates made of titanium alloy TC11, processed into size rectangular specimens of 15 mm x 12 mm x 3 mm, corner the arc over (r = 2 mm). The adhesive layer thickness is about 100ȝm and the thickness of ceramic layer is about 300ȝm in plasma spraying. In order to preserve a part of the powder's nanostructure and achieve the necessary physical condition for cohesion and adhesion, the spraying parameters have been optimized to partially melt the powder particles during plasma spraying. The spraying parameters are listed in Table 1 .
The industrial remelting equipment for plasma sprayed nanostructured thermal barrier coating was large power (15 KW) CW CO 2 laser system. The processing parameters of laser remelting on nanostructured thermal barrier coatings used are shown in Table 2 . The microstructures of the powders and the as-sprayed nanostructures zirconia coatings were characterized with a transmission electron microscope (TEM, Model, JEM-2010,
Tokyo, Japan) and a field emission scanning electron microscope (FESEM, Model FEI Sirion200, USA). 
Results and Discussion

3.1Surface Morphology of Ceramic Coatings by Plasma Spraying
The surface morphology of conventional ceramic layer was shown in Figure 1 . The unmelted particles were shown on the roughness surface. The molten droplet spreading formation layer and surface connected pores also can be seen in the figure 1(a) . As shown in figure 1(b) , due to rapid cooling, which forming of quenching molten particles to thermal stress, causing micro cracks in generating plasma spraying process.
The surface morphology of nanostructured coatings was shown in figure 2 . The surface of the nano-ceramic layer is also relatively rough, as shown in the figure 2(a). The unmelted particles were shown on the roughness surface. The molten droplet spreading formation layer and surface connected pores also can be seen in the figure 2(a). But compared with the micro cracks on the conventional coating, the micro cracks on the surface of the nano-ceramic layer are small, and the distribution is sparse. 
3.2Surface Morphology of Laser Remelting Samples
As shown in Figure 3 , the surface morphology of the Nano-ceramic coating in laser remelting region and non remelting region are compared. In the process of laser treatment, the integrity of the surface of the ceramic is not destroyed, and the boundary of the remelting area and the non remelting region is maintained. In the continuous state, the surface of the non re melting area is still loose, and the microstructure of the coating is rough. The surface of laser remelting area is dense and smooth, with obvious sealing effect. But net vertical micro cracks inevitable appeared on the surface. The whole surface morphology of Nano and conventional ceramic coatings after laser remelting is shown in figure 4 . It is shown that the surface is full of the mesh micro cracks on the whole area after laser remelting. The micro cracks are perpendicular to the coating surface, and are irregular in shape. Compared with the conventional ceramic layer, the mesh crack is more compact and the crack width is smaller on the surface of the nano-ceramic layer. The distribution of the mesh micro cracks is found in the two types of coatings, changes gradually sparse. The micro crack cracking degree becomes larger. Figure 5 The drop pit at the surface of the laser-glazed conventional TBCs
After laser remelting, the surface of ceramic coating appeared visible pits, as shown in figure 5 . The pits is related to the state of the plasma spraying process, the air is involved in making the coating loose, containing more pores. Under the same laser parameters, the number of pits on the surface of the ceramic layer is more than that of the nano ceramic layer. It is also observed that most of the pits are connected with the micro cracks in figure 5 . It shows that the gas in the pores is one of the reasons for the formation of the crack during the rapid heating and cooling of the laser.
Conclusions
Nanostructure thermal barrier coatings were applied on the titanium alloy by air plasma spraying. Conventional counterparts which were used for comparison were fabricated as well. Plasma-sprayed conventional and nanostructure ceramic coatings have been subjected to laser-glazing processes which provide a remelting and subsequent solidification of the surface. The results revealed that laser-glazing carried out on plasma-sprayed zirconia coatings has brought in a smooth and dense glazed surface with craters and a network of micro cracks. The micro crack network in the conventional coating is sparser than that in the nanostructure coating.
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